Rickettsia burneti can be disseminated through the air at the birth of a lamb from an infected ewe and the risk for bystanders is obvious. In addition, with an organism as hardy as R. burneti, when lambing takes place in a barn or in some other enclosed space, later visitors to the place might easily be infected from a persistent contamination of dust. However, this does not help much with outbreaks such as that at the Canterbury College of Art because no domestic animals had been on the premises. So we have to be a little more ingenious in devising chains of infection leading from the parturient animal to such environments. There are two main possibilities. The rickettsia might be carried from the scene of parturition in dust on various fomites-wool, hides, farm workers' clothing, &c., and subsequently be released as a secondary aerosol. Thus, cases of Q fever have occurred in wool sorters and we have isolated the organism from the clothing of a shepherd . Alternatively, the gap might be bridged by the secondary infection of small animals, birds or arthropods which, in turn, then excrete the organism in the vicinity of man. Thus, for example, hens might peck at infected sheep placentas and later excrete the organism in their droppings and so contaminate hen houses or the places where they are plucked and dressed for the table. Similar chains of infection involving rats and mice can be imagined.
Future investigators of unexplained outbreaks of Q fever in this country might pay more attention to the possibilities of carriage of the rickettsia by such animate, intermediate links in the chain of infection. Indeed various combinations of the animate and inanimate modes of carriage of R. burneti would seem to offer almost limitless possibilities to baffle the epidemiologist. 528 . WRIGHT, H. D. (1925) J. Path. Bact., 28, 541. An Interim Account of an Autumnal Outbreak of Q Fever in Cardiff By A. D. EVANS, M.B., Dip. Bact., and T. T. BAIRD, M.B., D.P.H. Cardiff IN the years following its discovery by Derrick in 1937 and the isolation of Rickettsia burneti by Burnet (Burnet and Freeman, 1937) , the world has had ample proof that "Q" for Query fever was well named. Derrick himself wrote that it was full of paradoxes.
The disease remained confined to Australia mainly as a hazard of meat workers until 1946, although Davis and Cox (1938) isolated an identical organism in Montana. Outbreaks were recognized in Greece (Caminopetros, 1948) and
Italy (Robbins et al., 1946) in troops. Post-war, the disease can be found in most countries with a few notable exceptions-the Netherlands, New Zealand, Poland and Scandinavia (Kaplan and Bertagna, 1955) . Nor has it yet been found in Ireland (Murdock, 1959) . In England Stoker found serological evidence of infection in 1949; shortly afterwards the first outbreak was reported (Harman, 1949; MacCallum et al., 1949) . Since then 7 outbreaks have been recorded .
Derrick found evidence of infection in bandicoots and isolated the rickettsia from their ticks. The role of the tick is still far from clear. He suggested (1944) that human infection might be due to inhalation of dried tick excreta from hides. More recent work in Greece and Italy (already quoted) and in California (Clark et al., 1951; Huebner and Bell, 1951) has shown that a large reservoir exists in domestic ruminants. Slavin (1952) isolated Rickettsia burneti from 2% of pooled milk samples in Wales, and Evans (1956) found similar evidence of Q fever in 4.40% of herds near Cardiff. It has been shown that where the disease is endemic many wild and domestic animals and birds become infected (Babudieri, 1953; .
The mode of transmission of the organisms is still obscure. Serological studies in Los Angeles (Bell et al., 1950) indicated that infection was higher in cattle handlers and those who drank raw milk or lived close to stockyards. Rickettsia were shown- (Welsh et al., 1958) to be present in large numbers in the placenta, birth fluids and fwvces. Many cases of Q fever in California could be explained by the inhalation of primary or secondary aerosols from these materials. These aerosols could cause cases far removed in time or space from the original source. In England and Wales several outbreaks could be explained on this basis including those at Aberystwyth (Report to Public Health Laboratory Service, 1956), Canterbury and the one affecting actors in South Kent . ' The pattern, however, varies in different countries. concluded that man is usually infected from cattle and sometimes from sheep. They found that the chief method of spread appeared to be by milk, at least in the sporadic cases, but that some people had been infected at the birth of a calf and that proximity of residence to animals was probably not as important in this country due to our damper and less dusty atmosphere and the generally lower incidence of Q fever.
In spite of all this, our information about the epidemiology of Q fever is still limited.
The Cardiff Outbreak
Most outbreaks of Q fever have been diagnosed in retrospect (Derrick, 1953) . We, on the other hand, have been fortunate in being able to start investigations while the patients were in hospital.
From Table I it will be seen that the ages of the patients ranged from 26 to 65 and that only 2 were female. This preponderance of adult males has been seen in several outbreaks (Marmion et al., 1953) , suggesting that there was an occupational origin. However, the occupations and the habits of the patients in this outbreak were essentially urban and no contact could be established between them.
The times of onset were between September 25 and October 10, 1958, in 13 of the cases whereas those of the others were spread over the next five weeks. As the spread was so great it seems improbable that the infection was the result of a single episode but that a continuing factor or factors were operating.
Symptomatology
The symptoms of Q fever are usually remarkably constant (Derrick, 1937; Harman, 1949; Manderson, 1949; Gear, 1955) . Those of the Cardiff cases were typical, on the whole. In most patients the onset was sudden. Four patients struggled on for several days but the others retired to bed at the outset. Although headaches in Q fever are described as severe and often retro-orbital, in our series this was not the case. Anorexia was common to all, but apart from nausea and vomiting in 3 patients in the early stages, none had gastro-intestinal symptoms. Swinging temperatures up to 1030 F. were common. Pains in the back and chest, cough and delirium occurred in most in the first few days. Drenching sweats were marked in 5 patients. All but one developed pneumonia. Illness lasted from two to four weeks except for one patient who was in hospital for eight weeks. There were no deaths.
Radiologically all had either a segmental or a diffuse patchy consolidation in both lung fields. The diagnosis was by serology in all cases. In none was it possible to fix an incubation period.
Penicillin was given to most cases initially but proved ineffective; all, however, responded to chloramphenicol or Terramycin. Epidemiology
Each patient and his contacts were interrogated at least twice so that it was possible to get corrobora-M c m I c tive evidence and to develop a fairly accurate picture of the outbreak.
Milk supply. - None of the patients drank much milk and several did not even take it in tea.
Food including other dairy products.-No common article could be found.
Contact with domestic ruminants.-None admitted contact with cattle, sheep or goats within a month of their illness. Patients 3 and 5 visited farms where positive herds had been found in 1956 (Evans) . Case 7 worked in a fried fish ghop near the cattle market which was visited regularly by farmers. One Rumney dairy farmer called daily. No connexion was found between the remaining cases and domestic or wild animals other than pets.
Pets.-The patients owned 5 dogs, 3 cats, 5 budgerigars and 4 chinchillas. One dog was said to have had ticks, but none roamed the fields. Boiled horse meat was fed to Case 6's greyhounds and one other dog.
Other possibilities.-Straw (Robbins et al., 1946; Wegmann, 1948) and packing have been associated with Q fever. 4 of the Cardiff cases (2, 6, 14 and 15) lived or worked on a new estate where straw and other packing materials were abundant. Case 7's chinchillas were bedded in straw. Rats and mice were not present in the patients' homes.
As investigations proceeded it became clear
Fio. 1. that all the cases, either through residence or place of work, or through visiting, were associated with one part of Cardiff-the suburb of Rumney and the adjacent area around the mouth of the Rumney River (Fig. 1) . The topography of Rumney is unusual. It is a rapidly growing, purely residential area bounded on the north and east by undulating pasture and on the south by flat marshy land. It is joined to Cardiff by only one road about 1 mile long, traversing marshy ground on which no houses but a few storage depots and garages have been built. In order to narrow the field of investigation it now became necessary to initiate enquiries in several different directions. It was essential to determine whether the outbreak was part of a larger wave of infection in which the majority of cases were either subclinical or unrecognized. Blood donor serum taken two months before to two months after the outbreak was .tested (Table II) . Of the 585 donors from Cardiff, sibility of biting insects is supported by two pieces of circumstantial evidence. The residents of Rumney complained of a plague of biting insects, supposedly mosquitoes, in the first three weeks of September. This was sufficiently unpleasant to be recorded several times in the local newspapers and to have come to the attention of the local authorities. The casualty department of the local hospital reported many cases of septic insect bites at this time. One of us (A. D. E.) has seen several examples of Culex molestus which were caught at the time. For the whole of September the wind blew from the south or south-east-unusual directions for Cardiff. This might account for the prevalence of mosquitoe. in Rumney as the lands lying to the south and south-east are ideal mosquito breeding grounds.
As autumn calving was common in the district it is probable that a rich source of R. burneti, in infected placentas and birth membranes, was 71 lived in Rumney. Only 3 of these had complement-fixation titres of 1/16 and none had greater. This suggested that the outbreak was restricted in extent, that the source of infection should be sought in Rumney and that the outbreak was not milk-borne. Confirmation was obtained by examination of the blood of the family contacts. Only 1 showed evidence of recent Q fever (Table I) . 68 milk samples from local farms are being tested for R. burneti. The veterinary surgeon who collected these enquired about the health of the animals and of the farmer and his family and staff, the distribution of milk and undue prevalence of insects. Apart from confirmation that autumn calving was common, nothing of significance was revealed. Ticks were not found and it was said that mosquitoes had been abundant.
Two types of insects as the means of spread of infection must now be considered. The pos-present in the farm lands so that contamination of the patients' food could have occurred by non-biting insects. This possibility, too, is strengthened by the knowledge of the direction of the wind at the time. Philip (1948) found that Aedes aegypti ingested R. burneti when they were fed on infected guinea-pigs, but could not transmit the infection to other guinea-pigs immediately afterwards or at intervals up to 30 days. R. burneti did not persist in the mosquitoes for more than three days. Despite this evidence we intend to carry out a survey of mosquitoes and other biting insects in the Rumney area and to try transmission experiments under laboratory conditions.
Summary
An outbreak of Q fever, affecting 14 men and 2 women, in a suburb of Cardiff in autumn 1958 is described. Detailed investigations failed to reveal the mode of spread, but the possibility of mosquito-borne infection is being examined.
528.
DISCUSSION

Dr. L. Syrucek (Prague):
Q Fever in Western Czechoslovakia Q fever in man was first observed in Czechoslovakia in 1952; the infections were confirmed serologically in 1953 and by isolation of the organism in 1954 (Patocka and Kubelka, 1953; Raska et al., 1954) . The first observations were made in a hilly and sparsely inhabited region of western Bohemia where the population consisted of two distinct groups-a native German farming population and a recently settled population of Czech and Slovak immigrants, also mostly farmers. In 1953 and 1954 severe outbreaks of Q fever occurred in the human population, notably in two villages where between 55% and 82% of the adults were infected. Large herds of cows were kept in both villages and nearly 1,000 sheep in one of them. These domestic ruminants were proved by epidemiological investigation and by isolation and serological tests to be the source of the human infection. It was concluded that Q fever in this area was a recently imported infection after the Second World War for the following reasons: (1) In -both villages the slaughter-house employees, veterinary and dairy workers and all cbncermed with the infected herds, carcases and products, were found to be serologically negative in 1953. During 1954 they became gradually infected and in 1955 a significant rise in antibodies against Q fever antigen was observed in most of them. Having shown that R. burneti was excreted by the infected ruminants, and knowing the wide range of susceptible animals, we decided to investigate the spread of Q fever in wild life in the epidemic area. We began by studying serologically and by isolation both natural and experimental infections in wild mammals and birds. In 1954 In , 1955 we found evidence of infection with R. burneti in various domestic mammals and birds and in various species of rodents, insects and birds in the vicinity of pastures used by the infected sheep and cattle .
We were concemed to find out whether this infection would persist in the area or spread furtheras do, for example, tickbome encephalitis, tularemia or plague-or whether it would die out owing to unsuitabk ecological and climatic conditions. We therefore kept these two villages under observation in 1957 and 1958. Our findings showed a progressive decline of infection in man and in both domestic and wild animals. The number of persons with clinical evidence of Q fever confirmed by laboratory test was 11 in 1952, 37 in 1953, 57 in 1954 and then, apart from 4 in 1956 , no more were found. Some results are given in Table I . It will be seen that as soon as the original source of infection in ruminants ceased, Q fever in wild life disappeared. This finding is in contrast to the results of Australian and Russian workers who found the wild life infected in regions where no domestic animals were involved and where one must therefore presume the infection to have been a primary and persistent one. Differences of climatic and ecological factors may explain this. Owing to the cold climate of Western Czechoslovakia there are no ticks in the area we observed and this might be one of the reasons why Q fever disappeared. This would correspond with the opinions of Terhaag and other workers in Germany and America, who sought to prove the importance of ticks in the endemicity of Q fever.
It would seem that Q fever can only be endemic in areas where both ticks and mammalian hosts abound -the latter being either domestic ruminants pastured in the open, or susceptible rodents and perhaps other wild animals. These conditions are not present in Westem Czechoslovakia and this may account for Q fever dying out in the areas mentioned. This may be analagous to the appearance of plague in wild rodents in East Anglia in 1908 and its disappearance after 1918. May 4, 1959 Professor JONAS E. SALK (Pittsburgh) presented a paper entitled Vaccination against Poliomyelitis-How Much is Enough?
Meeting
Dr. D. G. EVANS and Dr. F. 0. MACCALLUM opened the subsequent discussion.
Meeting May 22, 1959 Review of Morbidity Among Young Soldiers [Summary] By S. ROSENBAUM, M.A.
Army Medical Department THE health of young soldiers has been reviewed over a seven-year period, from 1950 to 1956, when the conditions of National-Service and the structure of the Army were fairly stable. National Service covered the fittest 80 % of the young male population of the country and the Army took over two-thirds of those recruited; the consequences of soldiering were therefore important to the health of the nation.
Geographical and climatic differences in the places where they served were found to have greater influence on their health during the period studied than differences from year to year, although decided improvements were recorded between the beginning and end of the seven years in many diseases.
Injuries are a major preventable source of wastage and one where the soldier runs his own occupational hazards, especially in time of war. Injuries formed about one-eighth of all admissions to a medical unit for more than forty-eight hours. The main health problems other than injuries can be seen by listing those admission rates that amounted to 1 % of strength or more when averaged over the seven years. Table 1, apart from the United Kingdom, is restricted to the three main overseas commands: British Army of the Rhine, Middle East Land Forces and Far East Land Forces. Clearly the respiratory diseases stand out in the United Kingdom and skin conditions in the Far East, where, if it were not for venereal diseases, they would be the leading cause. Venereal diseases are in a special category as every single case during this period was counted whether admitted as an in-patient or not, and they therefore have an enhanced prominence in the morbidity tables beyond their true importance.
